MIC R 0'S PE CTROFLU.OROM ET R Y BY DIGITAL IMAGE PROCESSING 
MEASUREMENT OP CYTOPLASMIC pH 

As the authors report here, an interface of their microspectrofluorometer with an 
image processing system performs microspectroflhorometric measurements in living 
cells by digital image processing. Fluorescence spectroscopic parameters canibe meas- 
ured by digital image 1 processing directly from microscopic images of cells, and are 
automatically normalized for path length and accessible volume. Thus, amaccurate 
cytoplksmic “map" of various spectroscopic parameters can be produced The resting 
cytoplksmic pH of fibroblasts (TT3 cells) has been determined by measuring the ratio 
of fluorescein fluorescence exiting by. two successive wavelengths (489 and 452 nm). 
Fluorescein-labeled dextran microinjected into the cells is used as a pHiindicator since 
it is trappediin the cytoplasm but is,excluded frorrnthe nucleus and other organelles The 
average cytoplksmic pH is 6.83 (T 0.38) . However, cytoplasmic pHiexhibits a nonun- 
imodal distributions the lower mean pH being 6 74 (±0.23).. When; 3T3! cel Is pinocy- 
tose medium containing fluorescein dkxtran. pinosomes peripheral to the nucleus, 
exhibit a lower pH than those closer to the ruffling edge ofthe cell..The presentimage 
processing system is analyzed for linearity of detection, light scattering artifacts, 
signal to noise ratio, standard curve's, and spatial resolution. The results:obtained from 
digital image analysis are showntobe comparable to the results fromistandard micro- 
spec trofluorometry. The investigators also'discuss several other applications of this 
ratio imaging technique ini cell biology. 

Tanasugarm, L , McNeil, P., Reynold^ G. T., and Taylor , D L 
The Journal of Cell Biology 98:717-724,. 1984. 
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FLUORFSC FNT ANALOG CYTOCHEMISTRY 

Fluorescent analog cytochemistry is a new approach to elucidating the behavior, 
interaction andispatial organization of specific cellular components imliving cells. A 
fluorescent analog.consists of the native cellular component plus one or more cov¬ 
alently attached fluorescent probes,,chosen for their spectral properties and or envi¬ 
ronmental: sensitivities. The technique, previously called molecular cytochemistry;, 
takes advantage ofithe sensitivity, of fluorescence detection methods and the specificity 
of fluorescentJy labeled!molecules Cells.containing fluorescent analogs.can be ana¬ 
lyzed by qualitative and or quantitative fluorescence microscopy and by flow f cytome¬ 
try. Some of the technical and biolbgicallaspects of this method as appliedito contractile 
proteins have been reviewed recently. In this paper, a fluorescent analog of the cy- 
toskeletal protein actinihas been characterized^ detail. Advantages and disadvantages: 
of this technique are considered here . New uses are also investigated Perhaps the most 
exciting aspect of fluorescent! analog cytochemistry is the combination of this method 
with various quantitative fluorescenee techniques 

Taylor, D L et al. 

Trends in. Biochemical Sciences 9(3):88-911, 1984 
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A METHOD FOR INCORPORATING MACROMOLECULES INTO 
ADHERENT CELLS 

The researchers describe a simple method for loading exogenous macromolecules, 
into the cytoplasm of mammalian cells adherent U> tissue culture dishes Culture 
medium was replaced by a thin layer of flourescently labeled macromolecules..the cells, 
were harvested from the substrate by scraping with a rubber policeman, transferred 
immediately to ice coldunedia, washed,,and then replated for culture. They refer to the 
method:as scrape-loading, V lability of cells w as 50 - 60% immediately after scrape- 
loading and was,90%■ for those cells remaining after 24 h of culture. About 40%, of 
adherent:, well-spread fibroblasts contained! fluorescent: molecules, 18 hi after scrape- 
loading of: labeledidextrans, ovalbumin, or immunoglohulin-G On average. 10 dex- 
tran molecules . (:70,000-mol wt) were incorporated into: each fibroblast by scrape¬ 
loading in 10 mg m! dextran. The extent of loading depended on the concentration and 
molecular weight of the dextrans used. A fluorescent:analog of actin could also be 
loaded into fibroblasts where it labeled stress fibers. HeLacells, a macrophage-like cell 
line, J774A.1, and human neutrophils were all successfully loaded!with dextran,by. 
scraping. The method of scrape-loading should be applicable to a broad range of 
adherent cell types, and should be useful for loading of diverse kinds of macromole- 
cules 

McNeil. P 1, , Murphy, R F., Lanm.F., and Taylor, I) L 
The Journal of Cell'Biology 98:1556-1564. 1984: 
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SELECTIVE IMMUNOCYTOCHEMICAL DETECTION OF FLUORESCENT 
ANALOGS WITH! ANTIBODIES SPECIFIC FOR THE FLUOROPHORE 

Fluorescent analogs of cellular components are finding increasing use in the field 
oficell biology. 1 he power of this teehniqpe can be augmented by the use of antibodies 
specific for the fluorophore to visualize selectively the fluorescent analog at the elec¬ 
tron: microscope Ibvel. Rabbit; antibodies specific for fluorescein were elicited and 
purified according to published methods (Lopatin: and Voss (1971): Biochemistry 
10.208,) Immune sera and IgG formed precipitin lines with fluorescein-labeled pro¬ 
teins in Ouchterlony, immunodiffusion assays and significantly quenched the fluores¬ 
cence of fluorescein-labeled proteins. Ihnmune IgG, and Fab fragments decorated 
fluorescein-labeled aetin, but:not unlabcled acting 1 , in negative-stained preparations 
Ami fluorescein: IgG was used! for immunofluorescent localization of fluorescein- 
labelediactin following microinjection of the fluorescent analbg into,living cells. This 
approach was extended to the immunoelbctron microscopic localization!of injected 
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anal tog. at the subeellulhr level by the use of an electron-dense marker coupled to goat 
anti u rabbit IgG Many other fluorescent probes also cambe used as haptens for produc¬ 
tion of antibodies. Therefore, a general method for localizing fluorescent!) labeled 
molecules at the electron microscopic levellis now available. Several other applications 
of anti-fluorescein antibody in studies involving fluorescent! analogs are also sug¬ 
gested! 

Luby-Phelps. K . Amato, P. A , and Taylor, D L. 

Cell Motility 4:137-149, 1984. 
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ANTIGEN PRESENTATION: COMMENTS ON! ITS REGULATION AND 
MECHANISM 

The essential nature of antigen presentation! was notiappreciated until the discov¬ 
ery of the restriction imposed on cellular interactions by products of the major histo* 
compatibility gene complex (MMC):. It has become apparent that an essential step in the 
inductiomof responsiveness to• alllprotein antigens is the activation of helper T cells- 
There are three points about antigen presentation: by murine macrophages that the 
authors feel should he stressed: 01):expression of la antigens by macrophages is not' 
constitutive but is subject to both positive andinegative regulation; (Zycomplex anti¬ 
gens must be “p rocesse d" by the macrophage to become immunogenic; and (3):anti* 
gen-presenting cells other than the classical macrophage can functioniin the presenta¬ 
tion of at least some antigens. Experimental results are presented here which lead to the 
conclusion that the regulation of la expression by the macrophage may be a mechanism 
not only to amplify antigen presentation after the introduction ofiforeign antigen , hut to 
diminish responsiveness during neonatal development and at: local sites in.the adult. 
The - immune svstemihas evolved ima manner so as to depend on the expression of la: 
antigens This allows flora, sensitive control mechanism that limits antigen recognition! 
b\, lymphocytes, some of whichiare autoreactive. The control mechanisms that'are 
discussed here include the restriction: ofi la expression to selected cells (e g., the 
macrophages) and imposing on these selected cells positive and!negative regulatory 
controls 

Vnanuc. l. R. et ai 

The Journal of'Immunology 132(t): 1 -5. 1984! 
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EVIDENCE FOR ROLE OF HYDROXYL RADICAL IN COMPLEMENT AND 
NEUTROPHIL-DEPENDENT TISSUE INJURY 

The investigators, using their recently,described model of acute lung injury in rats 
after systemic activatiomofi complement bv cobra venom factor fCVF), : demonstrated 
that pretreatment of animals w ith human:mi!k apolactofemn (in its native or derivitized 
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form):, but not iron-saturated lactoferrin, provides significant!protection against com¬ 
plement- and neutrophil-mediated lung injury. The synthetic iron chelator deferox¬ 
amine mesylate also affords protection, from lung injury,. The protective effects of 
apolactofemn are not related'to a blocking of CVF induced complement activation. 
They also demonstrated thatiinfusion of ionic iron, especially Fe } *, greatly potentiates 
lung vascular injury after systemic complement activation Finally, protection!from 
lung injury occurs in animals pretreated withithe potent scavenger of hydroxy,] radicals 
(OH‘)i dimethyl sulfoxide Based on transmission electron microscopy, CVF-treated 
rats show leukoaggregates and endothelial celf destructon in interstitial! pulmonary 
capillaries, along with intraalveolar hemorrhage and fibrin depositiom In animals 
protected w ith apolactofemni, deferoxamine mesylate or dimethyl sulfoxide, the mor¬ 
phological studies reveal leukoaggregates but no endothelial cell damage, hemorrhage 
or fibrinideposition. These data support the concept that tissue injury that is comple¬ 
ment and neutrophilldependent may be relatedito generation of OH* derivedifrom HLCk 
after leukocytic activation. 

Ward , P A. et a!. 

The Journal of Clinical investigation 72: 789-801, 1983. 
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VII. Metabolic Studies 


THE INFRASTRUCTURE OF AORTIC ELASTIC FIBERS 

Ih this attempt to determine whether the “amorphous” elastini component of 
elastic fibers possesses amintemal structure that can be detected in thin sections of 
aldehyde-fixed tissues, the authors,studied samples of rat aortas that had been fixed im 
glutaraldehyde-rutheniumirediand osmium-ruthenium red mixtures. As they report, 
elastic fibers are composed of a central core of elastin that is amorphous and elfectron- 
lhcent in conventional transmission electron micrographs and peripheral microfibnls. 
A complex infrastructure within the amorphous elastin of mature rat aorta is made 
visible by fixation and staining with a glutaraldfehyde-ruthenium red mixture in phos¬ 
phate buffer or osmium-ruthenium red in cacodylate buffer. The infrastructure is, 
composed of at least two interlhcing but distinct elastic structural components: a; 
framework: of circumferentially orientated microfibrils and a three-dimensional mesh- 
work of filaments that permeate the fiber. The latter resembles a reticulum that has, 
previously been observed in freeze-fractured and negatively stained elastin and attrib¬ 
uted to the supramolecular organization of elastim Microfibnls also extend from the 
core of the elastic fiber into the surrounding matrix where they appear to function as 
anchoring fibers. These observations indicate that the elastic properties of the arterial 
wall are an integrated function of both elastin andimicrofibnls. 
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CELL BIOLOGY OF PUJLMC 


Tissue & Cell 15(3): 429-4 35. 1983' 

Other support:. National Institutes of Health. 

From the Departments of Pathology, and Biochemistry , Albert Einstein; College of 
Medicine, The Bronx, NY. 


H YPOP-HOSPH AT AS IA CLlTNICOPATHOLOGIC COMPARISON OF THE 
INFAN Til L, CHIILDH(X)II), AND ADULT FORMS 

MYpophosphatasia;—a rare, heritable, metabolic bone disease — is characterized 
by subnormali circulating alkaline phosphatase (ALP) activity , increased blood and 
unne levels of phosphoethanolamine (PEA ) and inorganic pyrophosphate (PPi j, dental 
abnormalities, and defective bone mineralization that campresent clinically as rickets 
imchildren-or osteomalacia in adults. Depending upon the age at which skeletal disease 
is noted, hypophosphutas-ia has been classified!into three forms: infantile, childhood 
andiadu 11 Imthis study, the authors assayed ALP activity in bone tissue from patients 
with all forms.of the hypopHosphatasia (4 infants, 2 children. 17'adults) They com¬ 
pared the findings to the clinical and histopathologic expression ofitheir disease in order 
to explore the clinical heterogeneity of this inbornierror- and the hypothesis.that ALP is 
bone is import anti for. orderly skeletal mineralization. As summarized, histochemical 
and direct enzyme analysis of osseous.tissue from the 23 patients with Hypophospha- 
tasia revealed that all clinical forms of this inherited metabolic bone disease are 
characterized by deficiency of ALP activity in bone The severe infantile form has the 
most profound!deficiency. The findings presented here are most consistent.withievi¬ 
dence that childhood and adbltihypophosphatasia often represent clinicaliexpression of 
the heterozygous state for ALP deficiency which, when homozygous, results in the 
clinically severe,, recessive, infantile form. Ih general!, the severity ofi the clinical 
expression of the disease reflects the magnitude of the deficiency of ALP in bone This 
is the expected finding for this inborn error of metabolism, which illustrates.themajor 
role bone ALP activity has in the process of normal skeletal mineralization. 

Fallon,,M D . Ieitelhaum, S L , Weinsteirn R. S.,, Goldfischer, S ., Brown, D M , 
andi Whyte, M I' 

Medicine 1). 12-24,, 1984. 
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The complexiaty and biological importance ofi the endothelium are discussed in 
this paper. As the abstract states, since the late 1960s understanding of the cell biology 
of endothelium has been transformed. Endothelium is not merely a metabolically inert. 
scmipermeablL barrier separating blood from parenchyma; rather, it is a layer of 
metabolically active cells. Imlungs, even gas exchange may be assisted'by reactions 
occurring om the endothelial surface. Endothelial cells synthesize specific proteins 
(some for export ); these cells have receptors and enzymes capable of reacting with 
certain hormones and other excitatory; substances as they pass in circulating blood. 
Endothelium is.antitlirombogenic unless injured; when injured, endothelium becomes 
thrombogenic and then thrombolytic. Endothelium may sometimes retard the develop¬ 
ment of inflammation and at other times.may facilitate it. In addition to providing sites 
for exchange of nutrients and metabolites, endothelium interacts with prohormones 
and hormones todetemvine the composition of blood moving downstream. The Jktter is 
a key funetiomof pulmonary endothelium:.its venous effluent is systemic arterial blood. 
Effort's to understand how. endothelium accomplishes its wide range ofi metabolic 
activities-have motivated parallel efforts to define the fine structure ofi the endothelial 
cell. Thus, it has become feasible to visualize habitats of two surface enzymes, an¬ 
giotensin-converting enzyme and carboxypeptidase N. Efforts to: visualize surface 
enzymes required development of means ofi replicating cel! surfaces, a methodology 
that lmtum provided the first en face view ofi the glycocalyx Given the ubiquity of 
vascular endotheliunii and its activities, it is difficult to imagine an area of medical 
practice that can.safely, ignore requirements of appropriately, functioning endothelium 

Ryan, U. S and Ryan, J W. 
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ASSAY OF PEPTIDASE AND PROTEASE ENZYMES IN VIVO 

Means are becoming available for measuring the instantaneous activities of cell- 
bound peptidase andprotease enzymes whose catalytic sites have access to the vascular 
space For example, it is now possible to measure the effective concentration: of 
angiotensin convening enzyme in lungs of chronically cannulated, unanesthetized 
experimental animalL, and it is feasible to make such measurements in man. Although 
the text of this paper dbals primarily w ith the assay of peptidase and protease enzyme 
activities, the approach and general principles described here undoubtedly can be used' 
to measure activity of virtually any accessible hydrolase enzyme for which a suitable 
substrate can be found. The latter clbarly includes esterase and phosphatase enzymes. 
Since the mid-1960s, when it became evident thaMhe metabolic fates of certain vasoac¬ 
tive .substances w'ere determined withiniminiseconds rather than minutes, the focus of 
some investigators’ studies has.changed! from hormones themselves to the enzymes 
that catalyze their degradation. In this in-depth: consideration of an in vivo assay 
systemi sections are devoted to; (f) Substrates for in vivo assays; (2).Methods of assay 
of:enzymes in vivo,,(3 ):Enzyme kinetics in vivo- (4) Mathematics of cylinders; Rele¬ 
vance to in-vivo assays; (51 What is the concentration of angiotensin convertingenzyme 
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in a capillar)? and (6) Clinical implications of in vivo assays. In the concluding section, 
the author maintains that we still know little of what kinds of information can be 
obtained by assaying-.enzyme activities -.in vivo. Yet it is difficult to avoid the conclusion 
that this assay technology -provides.a basis for understanding aspects of biochemistry in 
physiological terms and aspects of physiology in-biochemical terms. 

Ryan. J. W {Ryan. U.) 

Biochemical Pharmacology 32(14):21I27-2137, 1983. 
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THE ENDOTHELIAL CULL SURFACE 

The conclusion to this carefully considered research paper states that the endothe- 
lial surface cannot be assumed to:be smooth anymore than red cells can be assumed to 
be spheres. The surface is an ever changing one; at times itiis covered w ith hnger-like 
projections and'is carpeted with apolymeric coat of extra-cellulhr materials, fn addi¬ 
tion I the endothelial surface 1 is replete w ith enzymes that>actively change the hormonal 
composition of bloodl influence coagulation andi fibrinolysis, and control its pH (via 
carbonic anhydrase) 1 . Ih addition to surface enzymes, endothelial receptors provide for 
direct cellular responses. Blood-borne signals received' by surface receptors are 
translated into intracellular actions (including synthesis and release of active com¬ 
pounds, changes in cell shape, and alterations in vascular tone and permeability). 
During agonist-receptor binding it is likely that local differences in charge are also 
produced. Thus, w hile none, of the functions.of endothelium-originally envisioned by 
His..Landis and others have been challenged by results of more recent studies, it is now 
elfcar that endothelial functions,and the structural correlates of these functions are far 
more complex than previously recognized. 

Ryan, U\ S. and Ryan, J. W. 
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VIII. Epidemiology 

RISK FACTORS, PULMONARY FUNCTION, AND MORTALITY 

In 1971, a multidisciplinary; study ofichronic obstructive pulmonary disease was. 
initiated at the Johns Hbpkins Medical Institutions The study was designed w ith two: 
purposes in mind, first, to assess environmental and'genetic factors that contribute tO 1 
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the development of airways obstruction, and second., to'develop better methods of 
characterizing individuals at increased risk of developing airways obstruction Results 
as reported here show that in the cross sectional evaluation ofi2,539 nompatient adults, 
11 potential risk.factors w ere found to be significantly associatediw.ith airways obstruc¬ 
tion. .Mosti important: among these were age and smoking 1 . Others included: demo¬ 
graphic variables (gender, socioeconomic status, education); the intake of coffee and! 
diet, soda; genetic markers, (protease inhibitor “Pi'” type, ABO type, ABH secretor 
status);,andfamilialipulmonary disease..Examination of combinations of risk factors ini 
cross: sectional data indicated that some of these factors were important risk factors in 
cigarette smokers but less evident in never smokers, For:example, ABO type, familial 
component, coffee drinking, and diet.sodaintake were related to marked differences in 
lung function in cigarette smokers, but hadi little impact in never smokers. Thus, 
interactions of factors must be considered w hen assessing risk of pulmonary' dysfunc¬ 
tion. 

Menkes, H A , Cohen, B H , Beaty, T. H , Newilfi C. A., and Khoury, M. J. 

In; Genetic Epidemiology ofCoronarx Heart Disease: Past, Present, and Future, New 
York: Alan R Liss, Inc. , 1984, pp 5011-521 
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TWIN 1 ANALYSIS AS A POTENTIAL TOOL FOR EXAMINING 
PSYCHOSOCIAL FACTORS ASSOCIATED WITH AND PRECEEDING 
SMOKING! BEHAVIORS 

Data from the young cohort of the Swedish Tw in Registry are being used 1 in an 
attempt to describe characteristics which distinguish among current, nomand ex- 
smokers prior to the development: of a smoking habiti versus those present after estab¬ 
lishment of the habit (or lack ofi one); With twins as a: sample of indiv iduals, the 
psychosocial variables instability, extroversion, leisure activity, relative weight, alco¬ 
hol, coflee and psychophanmaceutic drug use were examined jointly as predictors of 
current smoking status in multiple regression!analyses. This phase was intended to 
replicate and expand upon earlier studies characterizing current, non- and ex^smokers. 
These analyses were then performed on MZ nonsmoking twin individuals who were 
classified!on the basis of their cotwin's smoking status Patterns of variation in the 
psychosocial variables across the groups of nonsmokers were similar to the pattern 
seen for current, ex- and! nonsmokers. Characteristics, in MZ nonsmokers which are 
predictive ofi their cotwins' smoking status may be interpreted as those present prior to 
development of a smoking habit Selected results from these analyses are presented 

Pedersen, N. L. and Floderus-Myrrhed, B. 

Acta Geneticae Medlcae et Gemeliologiae 33(3):413-424i, 1984. 

Department of Environmental Hygiene, Karolinska Institutet, Stockholm;,and College 
ofi HUmani Development, Pennsylvania State University, University Park, PA 
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FINNISH TWINS REAR HD APART. IV: SMOKING AND DRINKING HABITS 
A PRELIMINARY ANALYSIS OF THE EFFECT OF HEREDITY AND 

environment 

Dataion alcohol use and smoking habits were available from the 1975 question¬ 
naire of the entire cohort Prior: to pairw ise analyses, the data of individualswere 
compared to that of age-sex matched groups of pairs reared together. The early sepa¬ 
rated twins had a higher alcohol consumption, while for smoking only slight differ¬ 
ences were observed compared to: twins reared together. Probandwise concordance 
rates.were computed! from smoking status (ever smoker/never smoker); alcohol use 
(user ; nonuser)'and "heavy " drinking (half-bottle, ofi spirits.on one occasion at least! 
once a month): The following results wereobtained'in those pairs with theenvironmen- 
tal dissimilarity score > 15: 
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